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Serial No.: 10/015,757 

Atty. Docket No.: P67358US0 

corrosion easily occurs. When a dummy fine line pattern is formed, so that an area ratio of the 
dummy fine line pattern to the entire wire patterns including a fine line pattern, a large pad 
pattern and the dummy fine line pattern, is larger than an area ratio of the fine line pattern to the 
entire wire patterns including the fine line pattern, the large pad pattern, and the dummy fine line 
pattern ? the corrosion of the finejjne pattern can be prgyented.-- 

IN THE CLAIMS 

Please amend claims 1, 3-5 and 7-1 1 to read as follows: 
1 . (Amended) A semiconductor device comprising: 

a plurality of metal wire patterns which include a fine line pattern and pad 
patterns, an area of the fine line pattern being more than 1% of a total area of said plurality of 
_metal wire patterns. , 


3. (Amended) The semiconductor device as recited in claim 1, wherein the pad patterns 
include connection pad patterns which electrically connect the pad patterns to the fine line 
pattern, said connection pad patterns being included in said total area. 

4. (Amended) The semiconductor device as recited in claim 1, wherein the plurality of 
metal wire patterns are made of aluminum or copper. 
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5. (Amended) A semiconductor device comprising: 

a plurality of metal wire patterns which include main fine line patterns, main pad 
patterns and dummy fine line patterns, an area of the dummy fine line patterns, which are 
connected to the pad patterns, being less than 1% of a total area of said plurality of metal wire 
patterns and also being less than a value obtained by dividing an area of the main fine line 

patterns by said total area. 


7. (Amended) The semiconductor device as recited in claim 5, wherein the plurality of 
metal wire patterns are made of aluminum or copper wire. 


8. (Amended) The semiconductor device as recited in claim 5, wherein the dummy fine 
line patterns do not form or contribute to any electric circuit. 

9. (Amended) The semiconductor device as recited in claim 5, wherein the plurality of 
metal wire patterns further include dummy pad patterns, to which the dummy fine line patterns 
are connected, said dummy pad patterns and said dummy fine line patterns being electrically 
disconnected from the main fine line patterns and the main pad patterns. 

10. (Amended) The semiconductor device as recited in claim 5, wherein the plurality of 
metal wire patterns further include dummy pad pool patterns, to which the dummy fine line 


3 


0» 


Serial No.: 10/015,757 

Atty. Docket No.: P67358US0 

patterns are connected, said dummy pad pool patterns and said dummy fine line patterns being 
electrically disconnected from the main fine line patterns and the main pad patterns. 

1 1. (Amended) The semiconductor device as recited in claim 5, wherein the plurality of 
metal wire patterns are made of aluminum or copper wire. 

Please add the following claims: 


—12. The semiconductor device as recited in claim 5, wherein the plurality of metal wire 
patterns further include connection pad patterns which electrically connect the main pad patterns 
to the fine line patterns, said connection pad patterns being included in said total area. 

13. The semiconductor device as recited in claim 12, wherein the total area is represented 
by Ap+Ac+A+d, where, f d f represents the area of the dummy fine line patterns, ! Ap' represents an 
area of the main pad patterns, 'Ac 1 represents an area of the connection pad patterns and f A 
represents the area of the main fine line patterns.— ^ 
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SEMICONDUCTOR DEVICE CAPABLE OF PREVENTING CORROSION OF METAL 
WIRES FROM CMP (CHEMICAL MECHANICAL POLISHING) PROCESS 

Field of the Invention 

5 

The present invention relates to a semiconductor device 
capable of preventing a corrosion of metal wires and, more 
particularly, to a semiconductor device capable of preventing a 
corrosion of metal wires from a chemical mechanical polishing 
10 (CMP) process, 

J Description of the Prior Art 

j Generally, wires of a semiconductor device have been formed 

-15 by using a reactive ion etching (RIE) process. However, as the 
width of the wires becomes narrower, it is difficult to apply 
the RIE process to form wires so a damascene technology is 
introduced. In the damascene technology, a chemical polishing 
(CMP) process is necessary for an isolation of the wires. 
20 Accordingly, the CMP process for the Al or Cu wires is required. 
Al and Cu have lower hardness than tungsten (W) , and also have a 
very high chemical activity, making the Al and Cu wires very 
susceptible to corrosion. Since the corrosion of the metal wires 
is fatal to the reliability of the semiconductor device, such 
25 corrosion has to be prevented. 

The CMP process is a key process in forming wires when 
applying the damascene technology. Since the Al or Cu wire is 


^ 1 ) 

the electrically and chemically active metal, after the CMP 
process, a NH4OH or HF solution, which is used at the 
conventional post cleaning process, cannot be used at a post 
cleaning process so that, if an appropriate chemical cleaner 
5 capable of being used at the post cleaning process is not 
developed, the post cleaning process is performed by using 
deionized (DI) water. 

When the DI water is used as a post-process cleaner, a fine 
line, which is connected to a large pad, is more heavily 

10 corroded than an adjacent wide line. Since the corrosion is 
observed at a wafer cleaning process after the CMP process, 
another cleaning solution has to be used instead of the DI 
water. Recently, the wires are formed with copper and a low k 
insulating layer so that a research of the aluminum damascene 

15 process is weaker than the copper process. Accordingly, 
researches of CMP slurry and the post process cleaner are 
insufficiently developed. 

The basic method for suppressing corrosion is to change a 
position, in which an oxidation reaction occurs. Namely, it is 

20 to use a material, which is electrically and chemically much 
more active than a material used as the wire, as a sacrificial 
anode. However, this requires a complicated process in which the 
sacrificial anode has to be formed at the same pattern with main 
wires. Also, it is not easy to select metals which are much more 

25 active material than aluminum or copper, which is usually used 
to form the wire. 
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Summary of the Invention 

It is, therefore, an object of the present invention to 
5 provide a semiconductor device capable of preventing corrosion 
of metal wire patterns formed with aluminum or copper from the 
chemical-mechanical polishing (CMP) process. 

In accordance with an aspect of the present invention, 
there is provided a semiconductor device comprising a plurality 
10 of metal wire patterns, each of which includes fine line 
patterns and pad patterns, wherein an area ratio of the fine 
line pattern to the entire wire patterns is above 1%. 

In accordance with another aspect of the present invention, 
there is provided a semiconductor device comprising a plurality 
15 of metal wire patterns, each of which includes main fine line 
patterns, main pad patterns and dummy fine line patterns, 
wherein an area ratio of the dummy fine line patterns, which are 
connected to the pad patterns, to the entire wire patterns is 
below 1% and lower than that of the main fine line patterns. 

20 

Brief Description of the Drawings 

The above and other objects and features of the instant 
invention will become apparent from the following description of 
25 preferred embodiments taken in conjunction with the accompanying 
drawings, in which: 
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Fig. 1 is a schematic diagram showing a formation of metal 
wire patterns in accordance with a first embodiment of the 
present invention; 

Fig. 2 is a schematic diagram showing a formation of metal 
5 wire patterns inserting dummy lines in accordance with a second 
embodiment of the. present invention; 

Fig. 3 is a schematic diagram showing a formation of metal 
wire patterns inserting dummy lines and large dummy pads in 
accordance with a third embodiment of the present invention; and 
10 Fig. 4 is a schematic diagram showing a formation of metal 

wire patterns inserting dummy lines and large dummy pad pool in 
accordance with a fourth embodiment of the present invention. 

Detailed Description of the Preferred Embodiments 

15 

Hereinafter, a method for preventing a corrosion of metal 
wire patterns formed with an aluminum or copper wire from the 
chemical-mechanical polishing (CMP) process will be described in 
detail referring to the accompanying drawings. 

20 In order to basically prevent the corrosion of the metal 

wires formed with an Al or Cu wire according to the present 
invention, a dummy pattern, where corrosion can occur instead of 
a main wire pattern, is additionally inserted to a basic wire 
pattern. When a fine line pattern of sub-micron size is 

25 connected to a large pad pattern, the- fine line pattern is 
easily corroded. This corrosion is a dependence of patterns 
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because the large pad pattern and the fine line pattern are 
formed with the same material. Particularly, when an area ratio 
of the fine line pattern to the overall wire patterns including 
the fine line pattern and the large pad pattern is low, the 
5 corrosion easily occurs so that, as a dummy fine line pattern, 
when an area ratio of the dummy fine line pattern to the entire 
wire patterns including a fine line pattern, a large pad pattern 
and the dummy fine line pattern, is larger than an area ratio of 
the narrow main line to the entire wires, is formed, the 

10 corrosion of the fine line pattern can be prevented. 

Two method, embodiments for preventing the wire corrosion 
will be described according to the present invention. 

A first method is to differently form a pattern from the 
prior pattern. Namely, it is to change an area ratio of the fine 

15 line pattern to the entire wire patterns. 

Fig. 1 is a schematic diagram showing the formation of 
metal wire patterns including a main fine line pattern 120, 
which has to be protected from corrosion, connected to large pad 
patterns 100 in accordance with a first embodiment of the 

20 present invention. After the CMP process of the wire patterns, 
the corrosion of the main fine line pattern 120 is caused when 
the main fine line pattern 120, when a width of the main fine 
line pattern is below 1 \xm, is connected to the large pad 
patterns 100. When an area ratio of the main fine line pattern 

25 120 to the entire wire patterns including the large pad patterns 
100, connection pad pattern 110 and the main fine line pattern 


120 is approximately above 1%, the corrosion can be prevented. A 
formula for preventing the corrosion is as follows: 
(A/ (Ap+Ac+A) ) X 100) > 1% 

where, 'A 1 represents an area of the main fine line pattern 
5 120, 'Ap ! represents a gross area of the large pad patterns 100 
and 'Ac 1 represents a gross area of the connection pad patterns 
110. 

A second method for preventing the corrosion of the main 
fine line pattern is to additionally insert a dummy fine line 
10 pattern to the basic wire patterns. 

Fig. 2 is a schematic diagram showing a formation of metal 
wire patterns using dummy fine line patterns 220 connected to 
the large pad patterns 200 for preventing a corrosion of the 
main fine line pattern 230 in accordance with a second 
15 embodiment of the present invention. 

Referring to Fig. 2, the dummy fine line patterns 220 are 
connected to the large pad patterns 200 and formed parallel with 
the main fine line pattern 230, which is. desired to prevent the 
corrosion. When an area ratio of the dummy fine line patterns 
20 220 to the entire wire patterns is much lower than an area ratio 
of the main fine line pattern 230 to the entire wire patterns 
and is below 1%, the corrosion of the main fine line pattern 230 
can be prevented. A formula for preventing the corrosion 
according to this second embodiment is as follows: 
25 (d/ (Ap+Ac+A+d) X 100) < 1% and, 

d/ (Ap+Ac+A+d) < A/ (Ap+Ac+A+d) 
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; 

where, 'd' represents a gross area of the dummy fine line 
patterns 220, 'Ap' represents a gross area of the large pad 
patterns 200, 'Ac' represents a gross area of the connection pad 
patterns 210 and 'A 1 represents an area of the main fine line 
5 pattern 230. Also, the dummy fine line patterns 220 do not make 
any electric circuit. 

Fig. 3 is a schematic diagram showing a formation of metal 
wire patterns using dummy fine line patterns 340 connected to 
large dummy-pad patterns 330 for preventing the corrosion of a 
10 main fine line pattern 320 in accordance with a third embodiment 
of the present invention of the present invention. The large 
dummy pad patterns 330 and the dummy fine line patterns 340 do 
y j not make any electric circuit. 

l J] ' A formula for preventing the corrosion of the main fine 

= : 15 line pattern 320 is as follows: 
fU (d/(D+d)) X 100 < 1% and, 

SJ (d/(D+d)) < A/(Ap+Ac+A) 

□ 

M= where, ' dV represents a gross area of the dummy fine line 

patterns 340 and 1 D f represents an gross area of the large dummy 

20 pad patterns 330. Also, ! A' represents an area of the main fine 
line pattern 320, 'Ap' represents a gross area of the large pad 
patterns 300 and 'Ac 1 represents a gross area of connection pad 
patterns 310. At this time, the large dummy pad patterns 330 and 
the dummy fine line patterns 340 are electrically disconnected 

25 from the main wire patterns. 
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Fig. 4 is a schematic diagram showing a formation of metal 
wire patterns using a "dummy pad pool 440 and dummy fine line 
patterns 430A and 430B to be used in several modules for the 
same purpose of preventing corrosion of the main fine line 
patterns 420A and 420B in accordance with a fourth embodiment of 
the present invention. 

Referring to Fig. 4, in order to prevent the corrosion of 
the main fine line pattern 420A in an 'X 1 part, a formula for 
area ratios is as follows: 

(dl/ (D+dl+d2) X 100) < 1% and, 

(dl/ (D+dl+d2) < Al/ (Alp+Alc+Al) 

where, 'dl 1 represents a gross area of the dummy line 
patterns 430A, f d2' represents a gross area of the dummy line 
patterns 430B, 1 D 1 represents an area of the dummy pad pool 440. 
Also, 'Al 1 represents an area of the main fine line pattern 
420A, 'Alp 1 represents a gross area of the large pad pattern 
400A and 'Ale 1 represents a gross area of connection pad 
patterns 410A. 

Also, in order to prevent the corrosion of the main fine 
line pattern 420B in a 1 Y 1 part, a formula for area ratios in as 
follows: 

(d2/(D+dl+d2) X 100 < 1% and, 

(d2/ (D+dl+d2) < A2/(A2p+A2c+A2) 

where, ^2' represents a gross area of the dummy line 
patterns 430B, 'dl' represents a gross area of the dummy line 
patterns 430A, 1 D 1 represents an area of the dummy pad pool 440. 
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Also, 'A2' represents an area of the main fine line pattern 
420B, 'A2p f represents a gross area of the large pad pattern 
400B and ^20' represents a gross area of connection pad 
patterns 410B. The dummy pad pool 440 and the dummy fine line 
5 patterns 430A and 430B do not make any electric circuit. 

Accordingly, the present invention can be applied in the 
damascene technology even if slurries for polishing metal wire 
patterns, such as Al or Cu wires, and cleaners, which are 
appropriate at a post cleaning process, are not developed. 
10 While the present invention has been described with respect 

to the particular embodiments, it will be apparent to those 
skilled in the art that various changes and modifications may be 
made without departing from the spirit and scope of the 
invention as defined in the following claims. 

15 
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What is claimed is: 

1. A semiconductor device comprising: 

a plurality of metal wire patterns, each of which includes 
5 a fine line pattern and pad patterns, wherein an area ratio of 
the fine line pattern to an overall wire pattern is greater than 
1%. 

2. The semiconductor device as recited in claim 1, wherein 
10 a width of the fine line pattern is below sub-micron. 

3. The semiconductor device as recited in claim 1, wherein . 
the pad patterns include connection pad patterns which 
electrically connect the pad patterns to the fine line pattern, 

15 said connection pad patterns being included in said overall wire 
pattern. 

4. The semiconductor device as recited in claim 1, wherein 
the metal wire patterns are made of aluminum or copper. 

20 

5. A semiconductor device comprising: 

a plurality of metal wire patterns, each of which includes 
main fine line patterns, main pad patterns and dummy fine line 
patterns, wherein an area ratio of the dummy fine line patterns, 
25 which are connected to the pad patterns, to an entire wire 
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pattern is less than 1% and lower than that of an area ratio of 
the main fine line patterns to the entire wire pattern. 

6. The semiconductor device as recited in claim 5, wherein 
5 the dummy fine line patterns are formed parallel with the main 

fine line patterns at a distance of a width of the main fine 
line pattern. 

7. The semiconductor device as recited in claim 5, wherein 
10 the metal wire patterns are made of aluminum or copper wire. 

8. The semiconductor device as recited in claim 5, wherein 
J* I the dummy fine line patterns do not make any electric circuit. 

m 

= 15 9. The semiconductor device as recited in claim 5, wherein 

pJ the metal wire patterns further include dummy pad patterns , to 

■N which the dummy fine line patterns are connected, wherein the 

M dummy pad patterns and the dummy fine line patterns are 
electrically disconnected from the main fine line patterns and 

20 the main pad patterns. 

10. The semiconductor device as recited in claim 5, wherein 
the metal wire patterns further include dummy pad pool patterns, 
to which the dummy fine line patterns are connected, wherein the 
25 dummy pad pool patterns and the dummy fine line patterns are 
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electrically disconnected from the main fine line patterns and 
the main pad patterns. 

11. The semiconductor device as recited in claim 5, wherein 
the metal wire patterns are made of aluminum or copper wire. 
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Abstract of the Disclosure 

o 

A semiconductor device comprising a plurality of metal wire 
patterns, each of which includes main fine line patterns, main 
pad patterns and dummy fine line patterns, wherein an area ratio 
of the dummy fine line patterns, which are connected to the main 
pad patterns, to the entire wire patterns is less than 1% and 
lower than a ratio of the main fine line patterns to the entire 
wire patterns. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an alignment mark structure in which an 
alignment mark on a wafer is not damaged or deteriorated through CMP 
process but definite quality of the alignment mark can be sustained 
visually. 


SOLUTION: An alignment mark structure having a protective . dummy pattern 
for production of semiconductor is provided wherein the alignment mark on a 
wafer is protected such that the mark is not damaged definite quality is 
not deteriorated visually by chemical mechanical polishing (CMP) . The 
alignment mark structure has a scribe line of wafer or an alignment mark 
102 formed in the region of a nonconstitutional part, and a protective 
dummy pattern 114 for protecting it against CMP. The protective dummy 
pattern 114 has uniform density substantially equal to that of the 
constitutional part region of the wafer. Since the alignment mark structure 
protects the alignment mark against damage and prevents the alignment 
mark from being deteriorated through CMP process, definite quality of 
the alignment mark 102 can be sustained visually. 
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NOVELTY - Dummy pattern (210) consists of metal wiring (216) 
arranged in parallel to wirings (214a, 214b) in the high density array 
(206). The" width of metal wiring is similar to that of parallel 
wirings . 

USE - For preventing generation of excessive corrosion in high 
density arrays, during dual damascene process. 

ADVANTAGE - Dummy pattern prevents generation of excessive 
corrosion within the high density array during chemo-mechanical 
polishing . 

DESCRIPTION OF DRAWING (S) - The figure shows the sectional view of 
the dummy pattern for preventing generation of excessive corrosion 
within the high density array. 

High density array (206) 
Dummy pattern (210) 

Wirings (214a, 214b) 

Metal wiring (216) 
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ABSTRACT 

PROBLEM TO BE SOLVED: To solve the problem, where because of the polishing 
rate difference, some regions were polished excessively, to reduce the 
thickness of a layer insulation film, resulting in the nonconformity that 
the planarity of the layer insulation film is deteriorated , after 
forming through-hole plugs. 

SOLUTION: The semiconductor device manufacturing method comprises a step of 
forming connection hole forming openings 6 and dummy hole forming 
openings 7, each having a less opening area than that of the opening 6 on a 
second layer insulation film 4, forming a resist pattern 5 thereon, so that 
the area of a maximum region where the openings 6, 7 are not formed, is 
less than that of a region of 100 /xm in radius, etching the second layer 
insulation film 4, using the resist pattern 5 as an etching mask, 
simultaneously forming connection holes 6a and dummy holes 7a, depositing 
a plug material so as to fill the connecting holes and the dummy holes, 
and chemical -mechanical polishing to form connection plugs and dummy 
plugs . 
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ABSTRACT 

PROBLEM TO BE SOLVED: To eliminate occurrence of shape degradation or 
work decomposition layer of a semiconductor device. 


SOLUTION: A dummy ring 14 is pressed against a polisher 4 by an air 
cylinder of a coarse movement Z table. A semiconductor device 26 is so 


pressed by an air cylinder 22 as to be positioned on the same polisher 
surface before starting polishing, and under the state, the air cylinder 22 
is air-locked to fix an upper and lower positions of the semiconductor 
device 26. During polishing process, only the semiconductor device 26 is 
polished while the dummy ring 14 polished little. As the polishing 
progresses, the semiconductor device 26 contacting to the polisher at first 
gradually shifts to non-contact state. At the non-contact polishing, an 
unevenness at a top surface layer part of the semiconductor device 26 which 
occurred at contact - state polishing is removed by etching. 
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English Abstract 

In an integrated circuit structure, the improvement comprising a wire 
bonded Cu-pad with Cu-wire component, wherein the Cu-pad Cu-wire 
component is characterized by self -passivation, low resistance, high bond 
strength, and improved resistance to oxidation and corrosion, the Cu-pad 
Cu-wire component comprising: a metallization-line; a liner separating 
the metallization line and a Cu-alloysurrounding a Cu-pad; a dielectric 
surrounding the liner; anda Cu-pad bonded to a Cu-alloy wire; the Cu-wire 
component being characterized by self -passivation areas on: a) a dopant 
rich interface in between the Cu-alloy and liner; b) a surface of the 
Cu-pad; c) a surface of the bond between the Cu-pad and the Cu-alloy 
wire; and d) a surface of the Cu-alloy wire. 

French Abstract 

Dans un structure de circuit integre, 1 1 amelioration concerne une 
pastille de cuivre (Cu) a soudure de fil avec une composante de fil de 
cuivre (Cu) , cette composante de fil de Cu de pastille de Cu etant 
caracterisee par 1 ' auto-passivation, une faible resistance, une grande 
force de soudure, et une resistance amelioree a l'oxydation et a la 
corrosion. Cette composante de fil de Cu de pastille de Cu comprend: une 
ligne de metallisation, un separateur separant la ligne de metallisation 
et un alliage de Cu entourant une pastille de Cu, un dielectrique 
entourant le separateur, et une pastille de Cu soudee a un fil d' alliage 
de Cu, cette composante de fil de Cu etant caracterisee par des zones 
d ' auto-passivation sur : a) une interface riche en dopant situee entre 
1' alliage de Cu et le separateur, b) une surface de la pastille de Cu, c) 
une surface de la soudure entre la pastille de Cu et le fil d' alliage de 
Cu, et d) une surface du fil d' alliage de Cu. 
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Claim 

layer for final Cu-fill; 

d) filling said damascene structure with pure Cu; 

e) pre- CMP annealing at low temperatures (<2000C) , to 
form a low resistive Cu film with large Cu grains; 

and prevent out-diffusion of dopants in the Cu-alloy; 

f) Cu- CMP to remove Cu-overfill, and by liner CMP ; 

g) post CMP annealing at a temperature range of from 
about 2500C to about 4500C to form a... 

. . .surface for probing; 
j) probing the chips; 

k) wirebonding of the probed pads with the Cu -alloy 

wires ; 
and 

1) annealing the bonded chips at temperatures between 

about 250.0C to about 4500C to form a self 

10 


passivating layer on the open Cu-pad surface and on 
the Cu - wire . 

9 The process of claim 8 wherein, after step a) , step 
b) is eliminated by... 

...layer for final Cu-fill; 

d) filling said damascene structure with pure Cu; 

e) pre- CMP annealing at low temperatures (<2000C) , to 
form a low resistive Cu film with large Cu grains; 

and prevent out -diffusion of dopants in the Cu 
alloy; 

f) Cu- CMP to remove Cu-overfill, and by liner CMP ; 

g) depositing a dielectric cap layer; 

h) annealing at a temperature of from about 2500C. . . 

. . . surface for 
probing; 

k) probing the chips; 

1) wirebonding of the probed pads with the Cu -alloy 
wires ; and 

M) annealing the bonded chips at temperatures between 
about 2500C to about 4500C to form a self -passivating 
layer on the open Cu-pad surface and on the Cu - Wire . 

11 The process of claim 10 wherein, after step a) ; step 
b) is eliminated by. . . 

...layer for final Cu-fill; 

d) filling said damascene structure with pure Cu; 

e) pre- CMP annealing at low temperatures (<2000C) , to 
form a low resistive Cu film with large Cu grains; 

and prevent out -diffusion of dopants in the Cu 
alloy; 

f) Cu- CMP to remove Cu -overfill, and by liner CMP ; 

g) post CMP annealing at a temperature of from about 
2500C to about 4000C to form a partially ... surf ace for 
probing; 

12 

) probing the chips; 

M) wirebonding of the probed pads with the Cu -alloy 
wires ; and 

n) annealing the bonded chips at temperatures between 
2 5 00 C to about . . . 

...to form a self -passivating layer 

on the open Cu-pad surface and on the Cu - Wire . 

13 The process of claim 12 wherein, after step a) ; step 
b) is eliminated by. . . 

...layer for final Cu-fill; 

d) filling said damascene structure with pure Cu; 

e) pre- CMP annealing at low temperatures (<2000C) , to 
form a low resistive Cu film with large Cu grains; 

and prevent out -diffusion of dopants in the Cu-alloy; 

f) cu- CMP to remove Cu -over fill, and by liner CMP ; 

g) post CMP annealing at a temperature range of from 
about 2500C to about 4500C to form a. . . 


. surface for 
probing; 

k) probing the chips; 
13 

) wirebonding of the probed pads with the Cu -alloy 
wires ; and 

m) annealing the bonded chips at temperatures between 
about 2500C to about 4500C to form a self -passivating 
layer on the open Cu-pad surface and on the Cu - wire 

15 The process of claim 15 wherein, between after step 
a) , step b) is eliminated. . . 


